Abstract-This paper is concerned about the rod current of aluminum reduction cell. Daubechies12 wavelet was adapted to analyze time-frequency characteristics of anode current collected which was carried on the pretreatment, and the experimental results verified the effectiveness of the proposed scheme, compared with actual working conditions. After using Daubechies12 wavelet, we can get the magnetic fluid fluctuation frequency. In this way, we obtain the key factors of fault diagnosis. This research can make preparations for the follow-up study of the fault diagnosis of aluminum electrolysis.
I. INTRODUCTION
What we study in this paper about the data analysis is essentially the process of the current signal.Signal processing, as a science, is more and more important in science and engineering technology.Wavelet analysis is achievement of functional analysis 、 Fourier analysis 、 spline analysis 、 harmonic analysis and numerical analysis.Wavelet analysis is a method of analyzing the time-dimension of a signal. It has a character of multi-resolution analysis and also has the ability to detail local characters of a signal in both time and frequency. Its size of transforming window keeps constantly, but the shape of both its time window andfrequency window may be changeable.The spectrogram obtained from the wavelet transform has good frequency resolution in low frequency and good time resolution in high frequency, this conditionhas more accord with the characters of anode current. It's quite fit for detecting normal signal which carries transient abnormal phenomena and showing its components. Therefore, we combine FFT transform and multi-resolution analysis of wavelet analysis theory to analysis the rod current.
II. DYADIC WAVELET TRANSFORM AND MULTI-RESOLUTION

ANALYSIS
The basic idea of wavelet transform is to express and approximate a signal or function with a setof functions. These functionsare called the wavelets, which is composed of different scales of shifting transformation and dilating transformationon the basic wavelet function. The most important feature of wavelets is that theproduct of time and frequencyis small. Focusing on the time axis and frequency axis, it can be very good to bring out the local characteristics of the signal [1] . Wavelet function is defined as follows, Our common functions are generally
, and satisfy the condition 
A. Dyadic Wavelet Transform
For the wavelet sequence whose scale and shift are discrete. If you take the discrete grid a 0 =2, b 0 =0, it is equivalent to the continuous wavelet of the binary discrete only in the scale, and the displacement is still continuous variation, and this type of wavelet is called dyadic wavelet, 
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Dyadic wavelet is a type of discrete wavelet which is different from continuous wavelet, it is only discretized in the scale parameter, and the shift parameter is still continuous variation in time domain. Although the dyadic wavelet transform has a large redundancy, it preserves the invariant property of the signal in time domain.
B. Multi-resolution Analysis AND Mallat algorithm
The basic idea of multi-resolution analysis is firstly to establish basement in the subspace of 2 ( ) L R , and then use dilation and translation transform to handle this subspace to
following four conditions:
Existence of orthogonal basis, let V 0 be the standard orthogonal basis of
exists. ϕ is called scaling function, V 0 is called approximation space.
Multi-resolution analysis { } j j Z V ∈ satisfying the above conditions is also known as the multi-resolution analysis which is generated byϕ .
If a series of closed subspace { }
will be a scale function, 
To any signal, 
From the two scale equations, we know, That is to say, we don't need the wavelet coefficients ( )
From the above analysis and deduction above on, we get the wavelet coefficients of each frequency component from the signal decomposition, which can be expressed as the form of matrix:
Consider the opposite process, i.e., the reconstruction process.The definition of multi resolution analysis can be described,
(12) is the well-known Mallat Reconstruction Algorithm.
In actual calculation, ( ) h k which is non-zero is limited,
are also non zero and other ( ) g k are zero [2] . Following is the Mallat algorithm, Decomposition formula: Reconstruction formula:
x     is the maximum integer less than x ,and x     is the smallest integer not less than x .
III. DETERMINATION OF DB12 WAVELET FUNCTION AND SELECTION OF DECOMPOSITION LEVEL
Not only the industrial process of the multi variable coupling, time varying and large lag of the aluminum reduction cell, but also the complex physical and chemical reactions and the interference of various external conditions and operations lead the current signals to non-stationary signals. So we must choose the wavelet base function which is more sensitive to the irregular and has good locality both in time domain and frequency domain. In order to analyze the characteristics of the current signal in working condition, the wavelet analysis can extract the instantaneous and the abrupt change of the signal. Therefore, the main consideration in the time domain and frequency domain is compactness characteristics when selecting the wavelet function. Daubechies wavelet has orthonormal character, time-frequency compactly supported character, high regularity character and can realized by Mallat quick arithmetic, so it is very suitable for the singularity of the signal detection [3] . This paper selects DB12 wavelet as the wavelet functions of the Mallat decomposition and reconstruction algorithm.
A. Selection of decomposition level
In order to determine the reasonable decomposition level, it is necessary to divide the frequency band of the signal, and the principle of frequency division is that the fundamental frequency of the signal is located at the center of the lowest sub frequency band. If the sampling frequency is s f , then the level is obtained by (15) which is integralized [4] . In Fig. 2 , the time domain of current curve is drawn by an anode rod, which can clearly see that the current is varied over time in the process of electrolysis. Ω·cm. Therefore, the resistivity of the electrolyte is much higher than the resistivity of liquid aluminum and the current fluctuations is determined by the fluctuation of electrolyte layer [5] [6] .
In Fig.3 , the sampling frequency is 10Hz when using the DB12 wavelet function to carry on 9 levels of decomposition.
According to the Shannon sampling theorem, the signal frequency is from 0 to 3Hz. The scale changes from 1Hz to 10Hz, and the entire frequency band is divided into 9, after decomposition, we also can get 0, ( ) r c k and
, there are 9 wavelet decomposition coefficients [7] [8] . The high frequency components of the second, fourth, sixthand ninth layers are shown in Fig. 3 . After decomposition into 9 layers by DB12 wavelet function, it can be seen that the fundamental wave is a sine wave, and the tenth layer of the signal sequence is located between 0.005859Hz~0.01171Hz. Removing DC component and noise in the signal, we can get Fourier spectrum analysis by using Fourier Transform shown in Fig.4 , and the dominant frequency was located at the position of 0.0065Hz. In this way, we obtain the key factors of fault diagnosis. 
